To investigate the dopaminergic correlates of the aging related motor and cognitive deficits, the dopamine metabolite homovanillic acid (HV A) in plasma was studied in a community-dwelling elderly cohort (n = 141). The results showed that hand-signature time (HST), a measure of bradykinesia, correlated negatively with plasma HVA (r = -0.24, P < .007). Similarities task performance showed a trend-level positive correlation with plasma HVA (r = 0.15, P = .08). Because plasma HVA is derived from several sources including central dopaminergic neurons and both central and peripheral noradrenergic neurons, the noradrenergic metabolite
3-methoxy-4-hydroxyphenylglycol (MHPG) in plasma was also measured to indirectly estimate the relationships, with HVA originating from noradrenergic metabolism. Plasma MHPG significantly correlated with similarities scores (r = 0.34, P < .001) but not with HST. The results suggested that the association of HV A with prolonged HST may be related to central dopamine metabolism, but its association with similarities scores may be due to noradrenergic metabolism. The results raise the possibility that prolonged HST may be an indicator of preclinical brain dopamine loss in the elderly. [Neuropsychopharmacology 10:29-35, 1994J fries 1990 . Although this loss of brain DA is not severe enough in most elderly to cause characteristic disorders of DA defIciency such as Parkinson's disease, varying degrees of subclinical DA losses are probably present in the elderly that may contribute to their aging-related deterioration in motor and cognitive functions. To iden tify the dopaminergic correlates of certain motor and cognitive tasks, the major DA metabolite homovanillic acid (HV A) in plasma was studied in a community dwelling elderly cohort. Several lines of evidence sug gest that plasma HV A is derived in part from the brain DA neurons and that plasma-HV A concentrations under controlled conditions may reflect central DA activity (Bacopoulos et al. 1979; Kendler et al. 1982 Kendler et al. , 1984 Konicki et al. 1991; Amin et al. 1992) . Because brady kinesia and gait disturbances are common symptoms 0893-133X/94/$7.00 of Parkinson's disease, hand-signature time (HST) and walking time were selected as the motor measures of interest. It was hypothesized that plasma HV A would negatively correlate with prolonged HST and walking time. It was also hypothesized that plasma HV A would correlate with performance on the similarities task, which is a measure of abstraction that is impaired by frontotemporal. lesions (McFie 1975) and may be as sociated with the central DA activity (Loranger et al. 1972; Stern and Langston 1985) .
SUBJECTS AND METHODS

Subject Population
Subjects were selected from three larger samples of elderly individuals (from Durham, NC; East Boston, MA; and New Haven, CT) participating in the MacAr thur Foundation Network on Successful Aging Multi Site study of community-dwelling elderly (Berkman et al. 1993) . The MacArthur study sample was in turn de rived from the population-based samples of individu als who are part of the National Institute on Aging funded Established Populations for Epidemiologic Studies of the Elderly (EPESE) (Cornoni-Huntley et al. 1986 ). Age range of the MacArthur study sample had been restricted to 70 to 79 years at the time of their 1988 EPESE interview to minimize the effect of age on results.
The EPESE subjects had been screened for inclusion into the MacArthur study sample on the basis of phys ical and cognitive function criteria to identify a cohort with upper 30% of functional ability, that is, "success ful aging" subjects (n = 1,192). In addition, smaller numbers of age-and sex-matched subjects from the lower tertile (n = 82 with "low functioning") and the middle tertile (n = 80 with "medium functioning") had also been included in the MacArthur sample (Berkman et al. 1993 ).
As part of the MacArthur study these individuals were interviewed in their homes for the assessment of motor and cognitive performance, psychosocial char acteristics, and state of health (Berkman et al. 1993) . A complete description of the assessment battery is in cluded in Berkman et al. (1993) and Inouye et al. (1993) .
Hand-signature time, walking time, similarities task performances, and blood samples were obtained as part of these home visits. The subjects for this study were 1994-VOL. 10, NO.1 and sleeping drugs. (3) Subjects who had eaten within 8 hours of testing. One hundred forty-seven subjects were eligible for this study; plasma samples were not available for four subjects, and two additional subjects were later excluded due to errors in their data.
As part of the MacArthur study, blood samples were collected by phlebotomists who visited subjects' homes. Although subjects were not required to fast, most of the blood samples were collected in the morn ing before they had eaten. The time when subjects last ate was recorded. Blood samples were collected for blood chemistry, blood cell counts, and for long-term storage of plasma and blood cells. Blood samples for long-term storage of plasma were collected in lavender top vacutainer tubes (containing ethylenediaminetetra acetic acid), placed immediately in cooler boxes con taining blue ice, and returned to the medical centers.
Blood was centrifuged immediately upon return at 1500 g for 10 minutes. Plasma was transferred into cryotubes and kept frozen at -80aC until ready for assay. Plasma samples from the selected subjects for this study were shipped to the Research Laboratories of the Bronx V A Medical Center while frozen and were assayed for HV A using high-performance liquid chromatography with coulometric detection (Knott 1990 ). In most cases enough plasma was also available to assay 3-methoxy-4-hydroxyphenylglycol (MHPG) using high-perfor mance liquid chromatography with electrochemical de tection (Yang 1988 ). In our laboratory, the intra-and interassay coefficients of variation for HV A have been estimated to be 2.4% and 6.0%, respectively, and for MHPG 5.2% and 13%, respectively. The motor and similarities task performances had been measured as follows.
Hand-Signature Time. Subjects were seated at a table with a blank piece of paper and a pencil in front of them.
Subjects were asked to pick up the pencil, sign their name on the paper, and then put the pencil back on the table. The stopwatch was started when the subjects picked up the pencil and stopped when they replaced it on the table. If a subject took longer than 30 seconds, the test was discontinued.
Walking Time. Subjects were asked to walk on a marked 10-foot course. They were instructed to walk at their usual pace all the way to the end of the course, turn, and come back. Timing was started when the sub jects put their fIrst foot on the beginning mark and stopped when one of their feet crossed the fInishing mark.
Similarities Task. Each subject was asked four similar ities questions taken from Wechsler (1958) . Several prompts were permitted on the fIrst item to help them understand the task and to make clear that even though the two things may be alike in a number of ways, the most abstract and general concept is the best answer.
They were asked how an orange and a banana were alike. If the subject gave a concrete answer, he/she was given an abstract example. If the subject failed to re spond or responded incorrectly, the example of a con crete and an abstract response was given. On the sub sequent three similarities items, no further cues were Student's t-test was used for the comparisons of group means and Pearson product-moment correlation coeffi cient was used to assess the hypothesized associations between variables. All p values were two sided.
RESULTS
From the 141 selected subjects -after removing extreme or missing observations -data were available for plasma HVA from n = 138, for plasma MHPG from n = 114, for HST from n = 133, for walking time from 11 = 134, and for similarities scores from n = 141. Males (n = 55) and females (n = 86) did not differ in their plasma HV A (mean ± SO males = 17.17 ± 5.98 ng/ml, females = 17. 38 ± 6.64 ng/ml, t = 0.19, df = 136, P = ns), plasma NEUROPSYCHOPHARMACOLOGY 1994-VOL. 10, NO.1 for the DA system (Langston 1990b ) that, if begun early, could possibly delay or even prevent the onset of Par kinson's disease (Tetrud and Langston 1989; Shoulson et al. 1989) . A similar strategy has been proposed to de lay the age-related decline of striatal DA in Alzheimer's disease patients (Knoll 1992 
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